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Targeted Watershed Assessment Study Summary 

The Pokegama River Watershed, located in northwestern Douglas County 
Wisconsin, was monitored in 2017 through a Targeted Watershed Assessment 
(TWA) project to analyze current conditions and to identify management goals, 
objectives, and recommendations. Previous monitoring data collected from 
several sites between 2012 and 2015 were also compiled and reviewed. The study 
involved gathering fish, habitat, macroinvertebrate, and chemistry water quality 
data.  Monitoring for in-stream total phosphorus concentrations was also 
conducted. The extent of monitoring varied between sites. These datasets 
provide a baseline understanding of watershed conditions and inform managers 
of water quality conditions on specific waters.  
 

About the Watershed  
The upper end of the Pokegama River Watershed is in Minnesota (Figure 1).  
Wetlands are the most common land use in the Pokegama River watershed, 
comprising 53% of the area.  Undeveloped land uses (woodland and wetland combined) comprise 80.3% of the watershed.  
Grassland (pasture and hayfields) is the most common developed land use at 7.7%, followed by urban or developed land at 
4.2%.  Agricultural cropland is absent.  The Pokegama River watershed is located in the Lake Superior Clay Plain ecoregion.  Clay 
rich soils in the Clay Plain have high runoff potential. 
 
The Pokegama River flows into Pokegama Bay.  The bay is part of the Saint Louis River estuary, which is a Great Lakes Area of 
Concern (AOC).  One of the AOC goals is to reduce phosphorus loading to the estuary and maintain estuary total phosphorus 
concentrations at 30 ug/l or less.  Phosphorus loading reductions in the Pokegama River watershed could contribute toward 
achieving AOC phosphorus goals.  
     

Biological Communities and Water Quality 
Fish populations at all sites sampled are considered warm transition (cool water) natural communities. Seven of the sites are 
headwater communities, while the two most downstream sites are mainstem communities. Fish communities at all sites were 
dominated by forage fish species, with some game fish and panfish present at the most downstream site.  The majority of fish 
captured at all sites (56% to 89҈ύ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άǘƻƭŜǊŀƴǘέ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŘŜƎǊŀŘŀǘƛƻƴΣ ǿƘƛŎƘ ƛǎ ŎƻƳƳƻƴ ŦƻǊ /ƭŀȅ tƭŀƛƴ 
streams due to the flashy (runoff-dominated) flows, periods of no flow or very low flow, and chronic turbidity.       
    
Six sampled sites had good qualitative fish habitat ratings, while the Pokegama River site at Barnes Road had a fair rating. 
Macroinvertebrate samples had index of biotic integrity (mL.Lύ ǊŀǘƛƴƎǎ ǊŀƴƎƛƴƎ ŦǊƻƳ άŦŀƛǊέ ǘƻ άŜȄŎŜƭƭŜƴǘέΦ  CƛǾŜ ƻŦ ǘƘŜ ǎŜǾŜƴ ǎƛǘŜǎ 
ƘŀŘ άƎƻƻŘέ ǊŀǘƛƴƎǎΦ  ¢ƘŜǎŜ ǊŀǘƛƴƎǎ ŀǊŜ ŦŀƛǊƭȅ ǘȅǇƛŎŀƭ ŦƻǊ /ƭŀȅ tƭŀƛƴ ǎǘǊŜŀƳǎ ǿƘŜǊŜ ƳŀŎǊƻƛƴǾŜǊǘŜōǊŀǘŜ species are well adapted to 
the flashy flows and chronic turbidity.   
 
Streams in the Pokegama River Watershed are notable for having high total suspended solids concentrations, high turbidities 
and low transparencies.  Clay rich soils in the Clay Plain have high runoff potential, and streambank erosion is the major source 
of suspended sediment, turbidity, and low transparency in streams located there.  
 
The Pokegama River is an impaired water due to high total phosphorus concentrations (TPΩǎ), which exceed the WDNR stream 
standard of 75 ug/l.  ¢tΩǎ greater than 75ug/l are commonly found throughout the watershed.  Six of the seven sites where ¢tΩǎ 
were measured during 2017 fish surveys ƘŀŘ ¢tΩǎ greater than 75 ug/l (one site TP was 71 ug/l).  A 2012 study of Pokegama 
wƛǾŜǊ ¢tΩǎ showed substantial increases in TPΩǎ below the Village of Superior wastewater lagoons compared to ¢tΩǎ sampled 
above the lagoons.  An updated permit for the Village of Superior wastewater treatment system is currently being prepared.      
 

Recommendations 
¶ The DNR should work with the Douglas County Land and Water Conservation Department to identify options for 

reducing phosphorus input to watershed streams. Any barnyards or locations with concentrated livestock in the 
watershed should be identified and assessed for potential application of runoff controls. 

¶ The DNR should work with the Douglas County Land and Water Conservation Department to identify options for 
ǊŜŘǳŎƛƴƎ ǇŜŀƪ Ŧƭƻǿǎ ƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ όά{ƭƻǿ ǘƘŜ Cƭƻǿέ ŜŦŦƻǊǘǎύΦ 

¶ The DNR should work with the Village of Superior to identify options for reducing phosphorus discharge from the 
wastewater lagoons. 
  

Figure 1.  Pokegama River Watershed Location 
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Wisconsin Water Quality Monitoring and Planning 

This Water Quality Management Plan was ŎǊŜŀǘŜŘ ǳƴŘŜǊ ǘƘŜ ǎǘŀǘŜΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ Planning and Monitoring Programs. The 
plan reflects water quality program priorities and Water Resources Monitoring Strategy 2015-2020 and fulfills ²ƛǎŎƻƴǎƛƴΩǎ 
Areawide Water Quality Management Plan requirements under Section 208 of the Clean Water Act. Condition information and 
resource management recommendations support and guide program priorities for the planning area.   
 
This WQM Plan is approved by the Wisconsin DNR and is a formal update to Lake Superior Basin Areawide Water Quality 
aŀƴŀƎŜƳŜƴǘ tƭŀƴ ŀƴŘ ²ƛǎŎƻƴǎƛƴΩǎ statewide Areawide Water Quality Management Plan (AWQM Plan). This plan will be 
forwarded to USEPA for certification as a formal update ǘƻ ²ƛǎŎƻƴǎƛƴΩǎ AWQM Plan. 
 
_____________________________________     __________________ 
Craig Roesler, North District Water Quality Biologist    Date 
 
 
_____________________________________     __________________ 
Tom Aartila, North District Water Quality Field Supervisor     Date 
 
 
_____________________________________     __________________ 
Greg Searle, Water Quality Field Operations Director    Date 
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Timothy Asplund, Water Quality Monitoring Section Chief    Date 
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Opportunity Office, Department of the Interior, Washington, D.C. 20240. This publication is 
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7694 for more information.  
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Abbreviations  
 
AEL: Aquatic Entomology Laboratory at UW ς Stevens Point: the primary laboratory for analysis of macroinvertebrate 
taxonomy in the State of Wisconsin. 
 
BMP: Best Management Practice.  A land management practice used to prevent or reduce nonpoint source pollution such as 
runoff, total suspended solids, or excess nutrients.  
 
DATCP: Wisconsin Department of Agriculture, Trade and Consumer Protection ς the state agency in partnership with DNR 
responsible for a variety of land and water related programs.  
 
DNR: Department of Natural Resources. Wisconsin Department of Natural Resources is an agency of the State of Wisconsin 
created to preserve, protect, manage, and support natural resources. 
 
END: Endangered Species - Wisconsin species designated as rare or unique due to proximity to the farthest extent of their 
natural range or due to anthropogenic deleterious impacts on the landscape or both. 
 
ERW: Exceptional Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ŜȄŎŜǇǘƛƻƴŀƭ 
quality and which may be provided a higher level of protection through various programs and processes.  
 
FMDB: Fisheries Management Database ς or Fish Database ς ǘƘŜ ǎǘŀǘŜΩǎ ǊŜǇƻǎƛǘƻǊȅ ŦƻǊ ŦƛǎƘ ǘŀȄƻƴƻƳȅ ŀƴŘ ŀǳǘƻ-calculated 
metrics involving fish assemblage condition and related. 
 
FIBI: Fish Index of biological integrity (Fish IBI).  An Index of Biological Integrity (IBI) is a scientific tool used to gauge water 
condition based on biological data. Results indicate condition and provide insight into potential degradation sources. In 
Wisconsin, specific fish IBI tools are developed for specific natural communities. Therefore, biologists must review and confirm 
the natural community to use the correct fish IBI tool.  
 
HUC: Hydrologic Unit Code.  A sequence of numbers that represent one of a series of nested hydrologic catchments delineated 
by a consortium of agencies including USGS, USFS, and Wisconsin DNR.  
 
MIBI: Macroinvertebrate Index of biological integrity.  The mIBI is the primary tool used to assess stream macroinvertebrate 
community condition.  
 
NC: Natural Community.  A system of categorizing water based on inherent physical, hydrologic, and biological components. 
Streams and Lakes have uniquely derived systems that result in specific natural community designations for each lake and river 
segment in the state. These designations dictate the appropriate assessment tools which improves the condition result, 
reflecting detailed nuances reflecting the modeling and analysis work foundational to the assessment systems.  
 
Monitoring Seq. No.  Monitoring sequence number refers to a unique identification code generated by the Surface Water 
LƴǘŜƎǊŀǘŜŘ aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ ό{²La{ύΣ ǿƘƛŎƘ ƘƻƭŘǎ ƳǳŎƘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ Řŀǘŀ ŜȄŎŜǇǘ ŦƻǊ fisheries 
taxonomy and habitat data. 
 
MDM: Maximum Daily Averages ς maximum daily average is a calculated metric that may be used for temperature, dissolved 
oxygen and related chemistry parameters to characterize water condition. 
 
NC: Natural Community.  A system of categorizing water based on inherent physical, hydrologic, and biological components. 
Streams and Lakes have uniquely derived systems that result in specific natural community designations for each lake and river 
segment in the state. These designations dictate the appropriate assessment tools which improves the condition result, 
reflecting detailed nuances reflecting the modeling and analysis work foundational to the assessment systems.  
 
mg/L: milligrams per liter - a volumetric measure typically used in chemistry analysis characterizations. 
 
NOAA: National Oceanic and Atmospheric Administration ς a federal agency responsible for water / aquatic related activities 
involve the open waters, seas and Great Lakes. 
 
ND: No detection ς a term used typically in analytical settings to identify when a parameter or chemical constituent was not 
present at levels higher than the limit of detection. 
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NRCS: USDA Natural Resources Conservation Service - the federal agency providing local support and land management 
outreach work with landowners and partners such as state agencies. 
 
ORW: Outstanding Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ƻǳǘǎǘŀƴŘƛƴƎ 
quality and which may be provided a higher level of protection through various programs and processes.  
 
SC: Species of Special Concern- species designated as special concern due to proximity to the farthest extent of their natural 
range or due to anthropogenic deleterious impacts on the landscape, or both. 
 
SWIMS ID.  Surface Water Integrated Monitoring System (SWIMS) identification number is the unique monitoring station 
identification number for the location of monitoring data.  
 
TDP: Total Dissolved Phosphorus ς an analyzed chemistry parameter collected in aquatic systems positively correlated with 
excess productivity and eutrophication in Wisconsin waters.  
 
TMDL: Total Maximum Daily Load ς a technical report required for impaired waters Clean Water Act. TMDLs identify sources, 
sinks and impairments associated with the pollutant causing documented impairments. 
 
TP: Total Phosphorus - an analyzed chemical parameter collected in aquatic systems frequently positively correlated with 
ŜȄŎŜǎǎ ǇǊƻŘǳŎǘƛǾƛǘȅ ŀƴŘ ŜǳǘǊƻǇƘƛŎŀǘƛƻƴ ƛƴ Ƴŀƴȅ ƻŦ ²ƛǎŎƻƴǎƛƴΩǎ ǿŀǘŜǊǎΦ 
 
TWA:  Targeted Watershed Assessment.  A monitoring study design centered on catchments or watersheds that uses a blend 
of geometric study design and targeted site selection to gather baseline data and additional collection work for unique and site-
specific concerns for complex environmental questions including effectiveness monitoring of management actions, evaluation 
surveys for site specific criteria or permits, protection projects, and generalized watershed planning studies. 
 
TSS: Total suspended solids ς an analyzed physical parameter collected in aquatic systems that is frequently positively 
correlated with excess productivity, reduced water clarity, 
reduced dissolved oxygen and degraded biological 
communities. 
 
WATERS ID.  The Waterbody Assessment, Tracking, and 
Electronic Reporting System Identification Code.  The 
WATERS ID is a unique numerical sequence number 
ŀǎǎƛƎƴŜŘ ōȅ ǘƘŜ ²!¢9w{ ǎȅǎǘŜƳΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ά!ǎǎŜǎǎƳŜƴǘ 
¦ƴƛǘ L5 ŎƻŘŜΦέ ¢Ƙƛǎ ŎƻŘŜ ƛǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ǳƴƛǉǳŜ ǎǘǊŜŀƳ 
segments or lakes assessed and stored in the WATERS 
system. 
 
WBICΥ ²ŀǘŜǊ .ƻŘȅ LŘŜƴǘƛŦƛŎŀǘƛƻƴ /ƻŘŜΦ  ²5bwΩǎ ǳƴƛǉǳŜ 
identification codes assigned to water features in the state. 
The lines and information allow the user to execute spatial 
and tabular queries about the data, make maps, and 
perform flow analysis and network traces. 
 
WSLH: Wisconsin State Laboratory of Hygieneς ǘƘŜ ǎǘŀǘŜΩǎ 
certified laboratory that provides a wide range of analytical 
services including toxicology, chemistry, and data sharing.  
 
WQC: Water quality criteria ς ŀ ŎƻƳǇƻƴŜƴǘ ƻŦ ²ƛǎŎƻƴǎƛƴΩǎ 
water quality standards that provide numerical endpoints 
for specific chemical, physical, and biological constituents. 

 
Pokegama river with moderate flow at Cemetery Rd. October 2017. 
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Water Quality Plan Goals 

The overall goal of this plan is to identify water quality conditions and work to improve and protect water quality in the Pokegama River 
Watershed of the Lake Superior Basin. This Targeted Watershed Assessment project funded the collection of 
data to monitor chemistry, biological and habitat data for analyzing current conditions and to make 
recommendations for future management actions in the area. This plan is designed to present monitoring study 
results, identify issues or concerns in the area found during the project and to make recommendations to 
improve or protect water quality consistent with Clean Water Act guidelines and state water quality standards.  
 

Resources Overview  

Location, Size, Land Use & Population 
The Pokegama River Watershed has an area of 75.3 km2 or 29 
mi2 and is in Douglas County, Wisconsin (Figure 2).  The 
watershed spans the border of Wisconsin and Minnesota.  The 
Pokegama River is nearly 26 miles long and originates in 
Minnesota south of Jay Cooke State Park. The river is a tributary 
of the Saint Louis River, joining it in the western part of the City 
of Superior, Wisconsin. The Pokegama River Watershed is a 
subwatershed of the St. Louis River Lower Nemadji River 
Watershed (Figure 2).   
 
Wetlands are the most common land use in the Pokegama 
River Watershed, comprising 53% of the area (Table 1).  
Undeveloped land uses (woodland and wetland combined) 
comprise 80.3% of the Pokegama River Watershed (Table 1, 
Figures 3 & 4).  Grassland (pasture and hayfields) is the most 
common developed land use at 7.7%, followed by urban or 
developed land at 4.2% (Table 1, Figures 3 &4).  Agricultural 
cropland is absent.  
 
The northeastern corner of the watershed contains an urban area (Figure 4) that includes most of the Village of Superior and a very small 
section of the City of Superior.  This urban area has a roughly estimated population of 1,000.  The remainder of the watershed is rural and 
sparsely populated, with a roughly estimated population of 100.  The remainder of the City of Superior with a total population of 27,244 
(2010) is located just to the northeast of the watershed. 

 

Land Use Percent 

Undeveloped:  
Wetland (53%), Woodland (27.3%) 80.3 

Grassland: Pasture, hayfields 7.7 

Developed: urban  4.2  

Figure 2. Pokegama River Watershed and St. Louis River Lower 
Nemadji River Watershed 

Table 1. Pokegama River Watershed NLCD Land Type  

Wetland, 
Woodland , 80.3

Grassland, 
7.7

Urban, 
Developed, 4.2

Pokegama River Watershed Land Type 
Percent 

Figure 3. Pokegama River Watershed Land Use Percentage 
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Figure 4. Pokegama Watershed NLCD 2011 Land Cover Map 
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Ecological Landscapes  
The Pokegama River Watershed is located within the Superior 
Coastal Plain (a.k.a. Lake Superior Clay Plain).  The Superior Coastal 
Plain is Wisconsin's northernmost Ecological Landscape. The climate 
is strongly influenced by Lake Superior, resulting in cooler summers, 
warmer winters, and greater precipitation compared to more 
inland locations. The soils in this area heavily influence streambank 
stability and water clarity.  
 

 
 

 

Hydrology 
The Pokegama River flows into Pokegama Bay, which is a turbid bay of the St. Louis River estuary.  The Saint Louis River estuary is a Great 
Lakes Area of Concern (AOC). Seiche-induced backflows from Lake Superior cause periodic flow reversals in the lower Pokegama River to 
a point slightly upstream of Cemetery Road (Figure 6).  An outfall from the Village of Superior wastewater treatment lagoons is a point 
source discharge to the Pokegama River.  The clay-rich watershed soils result in flashy stream flows with very high flows during runoff 
events and very low baseflows.  
 

Soils 
Soils in the watershed contain high amounts of clay and scattered subsurface bands of sand.  There is little infiltration of precipitation or 
snowmelt which results in high runoff rates.  Land development that reduces vegetative cover further increases runoff rates.  Stream 
flows rise rapidly during runoff events.  The soils also have poor stability as stream banks.  Even fully vegetated stream banks are subject 
to slumping and severe erosion (see cover photo). 
 

Trout Waters    
DNR classifies trout streams into three classes. Class I are naturally reproducing populations; class II are supplemented by stocking, 
and class III are exclusively supported by stocking. New waters are monitored and identified or evaluated every year.  There are no 
trout waters in the Pokegama River watershed. Appendix C displays trout waters in the larger St. Louis and Lower Nemadji 
Watershed.  
 

Other Notable Fisheries   
The Pokegama River is an important spawning area for walleye, northern pike, burbot, longnose suckers, white suckers, and other forage 
fish species (Pratt 1996).  
 

 

Figure 5. Pokegama River Watershed and 
²ƛǎŎƻƴǎƛƴΩǎ 9ŎƻƭƻƎƛŎŀƭ [ŀƴŘǎŎŀǇŜǎ   
 

Read more at Wisconsin DNR 

https://dnr.wi.gov/topic/landscapes/index.asp?mode=detail&Landscape=15
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Outstanding and Exceptional Resource 
Waters   
Wisconsin designates the highest quality waters as 
Outstanding Resource Waters (ORWs) or Exceptional 
Resource Waters (ERWs).  These are surface waters that 
provide outstanding recreational opportunities, support 
valuable fisheries and wildlife habitat, have good water 
quality, and are not significantly impacted by human 
activities. ORW and ERW status identifies waters that the 
State of Wisconsin has determined warrant additional 
protection from the effects of pollution. There are no ORW or 
ERW waters in the Pokegama River watershed, but there are 
two ERW waters in in the larger St. Louis and Lower Nemadji 
River Watershed ς Red River (WBIC 2845800) and Unnamed 
tributary to Copper Creek (WBIC 2836700).  Additional 
information on these two streams is contained in Appendix C.   
 

Impaired Waters  
Section 303(d) of the Clean Water Act requires states to 
publish a list of waters that do not meet water quality 
standards.  The Pokegama River is listed as an impaired 
water due to total phosphorus concentrations exceeding the State stream standard of 75 ug/l.  Impaired waters in the larger watershed 
are listed in Appendix C (see footnotes). 
 

Monitoring Project Study Summary 

The Pokegama River Targeted Watershed Assessment was conducted to provide information for general planning purposes.  The project 
was designed to assess the overall chemical, physical and biological 
condition of the Pokegama River and its tributaries.   
 

Site Selection and Study Design  
This study involved the collection of fish community, 
macroinvertebrate, water chemistry, and qualitative habitat data at 
several sites in the watershed.  For 2017, four monitoring sites were 
distributed at accessible locations along the length of the Pokegama 
River, with three sites located on Pokegama River tributaries (Table 2, 
Figure 6).   Fish community, macroinvertebrate, and water quality 
monitoring data collected from three sites during 2012 and 2015 were 
also compiled and reviewed.  Monitoring for total phosphorus during 
2017 was done at several sites in the vicinity of the Village of Superior 
wastewater lagoons outfall to check for other potential phosphorus 
sources and to assess impacts of the outfall on the Pokegama River.  
The design for that monitoring is described in the Village of Superior 
wastewater outfall section in the Water Quality discussion below.   
 
The 2017 monitoring included:  

¶ Fish community surveys at seven sites. Water chemistry samples and a flow measurement were made at the time of each fish 
survey.  Parameters measured were total phosphorus, total Kjeldahl nitrogen, ammonia nitrogen, nitrate plus nitrite nitrogen, 
total suspended solids, dissolved oxygen, pH, temperature, conductivity, turbidity, and transparency.  

¶ Qualitative habitat assessments at seven sites.  

¶ Macroinvertebrate samples at seven sites. 

¶ Eight tributaries or surface runoff sites in the vicinity of the Village of Superior wastewater lagoons outfall were sampled for 
total phosphorus on one or two dates. 

¶ Sites upstream and downstream of the Village of Superior wastewater lagoons outfall were sampled for total phosphorus on 
five dates. 

¶ Flow monitoring of the Pokegama River at Cemetery Road was conducted by USGS during May-October (2017).  

Pokegama River with moderate flow upstream of Cemetery Road 6/17. 

Pokegama River eroding banks upstream Cemetery Rd 6/ 17. 
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 Table 2. Pokegama River TWA Stations and Data Collection 
 

Map 
Site  
No.   

Station  Location  WBIC Lat Long Fish Invertebrate 
Qualitat
ive 
Habitat 

Water 
Quality 

1 10049196 
UN Trib to Pokegama R 6m US 
Barnes Rd 2844600 46.5855 -92.2453 2017 2017 2017  

2 10043824 Pokegama R at Barnes Rd 2844000 46.5785 -92.2451 2015, 2017 2015, 2017 2017  

3 163208 Pokegama R US Irondale Rd 2844000 46.6074 -92.1937 2017 2017 2017  

4 10049173 
UN Trib to Pokegama R 3m US 
Irondale Rd 2844400 46.6049 -92.1864 2017 2017 2017  

5 10039410 Pokegama R at Gareth Rd 2844000 46.6104 -92.1719 2017 2017 2017  

6 10037303 Pokegama R US RR tracks 2844000 46.6399 -92.1166 2012 2012  2012 

7 10048396 
Pokegama R US of Village 
Superior WW Lagoon Outfall 2844000 46.6455 -92.1122 2017 2017 2017 2017 

8 10032640 Pokegama R at Cemetery Road 2844000 46.6619 -92.1189 2012 2012  2012, 2017 

9 10049172 
UN Trib to Pokegama R 182m 
DS STH 105 5000717 46.6669 -92.1337 2017 2017 2017  

Figure 6. Pokegama River Watershed Monitoring Sites 










































